The electrical conductivity parallel to a magnetic field of a hot ion hydrogen plasma with n = 10 9 cm~3, T. = 50 eV and T= 5 eV was measured for electric fields larger than the runaway field. The conductivity was found to be proportional to the plasma density with a value much less than Spitzer's conducitivity but larger than Buneman's turbulent conductivity.
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When the current became comparable to the electron thermal current the conductivity was"found to decrease.
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The current was essentially in phase with the electric field pulse i.e. the plasma was highly resistive. Note also that the current response tended to saturate at high (>5 V/m) electric fields. This was studied in more detai] by plotting the current at the peak value of the electric field pulse versus electric field. The data arc shown In Fig. 2 for two sets of plasma parameters. It was found that the saturation occurred when the directed current became comparable to the electron thermal current.
At a given value of electric field the dependence of the conductivity on the density was determined by varying the amount of plasma entering the confinement region. The density was monitored with a Langmuir probe placed near the minor axis. The data, shown in Fig. 3 , indicate that the conductivity was proportional to the density and thus could not be related to either Buneman's conductivity or Spitzer's (collisional) conductivity.
A rough estimate of the electron temperature dependence of the conductivity was obtained by using the fact that the electron temperature and density decayed in time with a lifetime =lmsec. A conductivity lifetime of -2 ± .5msec was found by measuring the current at a fixed time relative to the magnetic field pulse, while varying the time of plasma injection. .This implied a « nT with -.7 < k < -.3, i.e., the conductivity had a weak inverse temperature dependence of roughly the form 1//T . It was also found that, to within experimental accuracy, the conductivity was independent of the strength of the magnetic field and the ion temperature.
'Die experimental data are summarized by the parallel conductivity o M x 10" 8 f(E, T ) n//T e mho m" *
where n is in cm The form of this conductivity suggests an electron collision process with a constant mean free path \ -Im.'rbe saturation effect would be explained by the increase in the collision frequency as the drift speed increases.
Three mechanisms have been considered to explain this result: Plasma turbulence, magnetic field effects and neutral gas.
The effects due to the neutral gas should be negligible at the operating pressure of 7 x 10" 7 Torr. Moreover, it was found that a factor 30 increase in background pressure was required to produce any reduction in the measured conductivity.
The magnetic field on the minor axis, where these data were measured, was ideally a uniform toroidal field. Only a small field imperfection would take a field line into the high field region around the multipole ) in the number of charge carriers to those whose velocities are in the loss cone, and a reduction ( =8 2 ) in the scattering time to the time for scattering out of the loss cone. These effects will also increase the value of the runaway field by a factor =e" . This argument as well as q a recent calculation based on kinetic theory predict the same functional dependence on n and T as Spitzer's conductivity. This is compared in 
